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Abstract
ThispaperexaminestheefficiencyoftheTokyoForeignExchangeMarketfrom
twoperspectives.Oneistoinvestigatewhetherornotinterestrateparityhasbeen
achieved.Theotheristoinvestigatetheeffectofinterventionsinthemarketand
focusesonwhetherornotastableforecasthasbeenmade.Byexaminingrecentdata,
wecanconcludethatthismarkethasbeene伍cient,
1.Introduction
Manypapersabouttheforeignexchangemarkethavebeenpresented.Above
all,marketefficiencyhasbeenpaidmuchattentionandmanyanalyseshave
beenperformed.Thispaperfocuseson(1)whetherornotinterestrate
parityconditionhasbeenachievedand(2)theeffectsofinterventionsinthe
market.
Forinterestrateparity,manyresearchershavetackledthisproblemof
forwardpremiumpuzzlealongwiththeconditionofinterestrateparity.
Theirresultshavenotbeeninclusive;however,moststudieshaveconcluded
thatinterestrateparityholds.Recently,thereasonthattheconditiondoes
notholdhasbeenexamined.
Louisetal.(1999)indicatedthattheforwardmarketstestedhavebecome
e伍cientinthesensethatinterestrateparityholdswell.Cook(2009)fbund
littleorevenanegativerelationshipbetweenexpectedexcessreturnson
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exchangerateadjustedU.S.moneymarketrates.BattenandSzilagyi(2010)
suggestedthatevidenceofdecliningdeviationsfromequilibriumoverthe
sampleperiodisconsistentwithamoreefficienttradingenvironment.Fong
etal.(2010)showedthatpositiveCIP(coveredinterestparity)arbitrage
deviationsincludecompensationforliquidityandcreditrisk.
Almostalloftheseauthorshaveshownthatforwardpremiumisinversely
relatedto舳tureexchangeratechangesortheexcessreturn,asshownby
Fama(1984).Recently,Lyons(2001)showedareasonfortheoccurrence
oftheforwardpremiumpuzzle.'Lyonsnotedthattheforwardbiasin
foreignmarketsdoesnotattractspeculativefundsuntilthetradingstrategy
isexpectedtobringanexcessreturnthatexceedsthatofothertrading
strategies.Thisindicatesabandofinactioninwhichtheforwardbiaswill
continueuntilthebiasislargeenoughtoattractspeculativefunds.Sarno
etal.(2006)supportedthisideabyemployingnonlinearmodelsthat
incorporatedthebandofinaction.Buildingonthisidea,thispaperre-
examinestherelationshipbetweenexcessreturnsandtheforwardpremium
toallowfordeviationsfromcoveredinterestarbitrage.
Moreover,inacademicfields,exchangerateexpectationsareassumedto
beadaptiveorrational.However,intherealworld,exchangerateforecasters
areheterogeneous.ZMuchattentionhasbeenpaidtothisheterogeneity.
Thispaperfocusesonthispoint.Heterogeneityinexchangeratesseemsto
beamajorsourceofvolatility(DominguezandFrankel,1993).Allenand
Taylor(1990)andIto(1990)shedlightonthequestionofhowexchange
isdetermined.SmithandPitts(2006)indicatedthatempiricalresults
suggeststrongconditionalheteroskedasticity,aswellascontemporaneous
correlation,inthemean-correctedvolumemeasure.KimandSheen(2006)
andChari(2007)suggestedthatthereareincentralbankthresholdeffects
anasymmetricvolatility.Bertolietal.(2010)employedtheExchange
MarketPressure(EMP)indexdevelopedbyEichengreenetal.(1994)
andsuggestedthattheindexissensitivetosomeassumptionsbehindthe
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informationavailable,especiallywhenmarketsareinvolved.Also,Bertoli
etal.showedthattherelationshipbetweenexchangemisalignmentand
forecastheterogeneityisimportantfortheso-calledcoordinationchannel
ofintervention.Recentpapersaboutcentralbankinterventionseemto
shedlightonheterogeneityforthepolicytool.'Thispaperfocuseson
thedeterminantsofforecastheterogeneityintheJapaneseyen-USdollar
exchangemarket.Thisarticletakesintoaccountofsomecontrolvariables
andallowsdispersionofexchangerateforecastsandforecastdispersionof
macroeconomicvariables.
Thispaperisstructuredasfollows:Section2providesthemodels.Section
3explainsthedata.Section4revealstheempiricalmethodandperforms
empiricalanalyses.Finally,section5makesabriefconclusion.
2.Empiricalanalyses
2.1AModelforForwardBias
Interestarbitragetransactionshavebeenperformedallovertheworld.The
tradingvolumeisfarfromtheGDPineachcountry.Financialinstitutions
havetackledthistransactioneveryday.Tocheckwhetherornotthis
conditionhasbeenright,thismethodistraditionallyemployed:
Astandardregressionisestimatedasfollows:
S・+n一五=α+β(藍 一St)+ε・・。 (1)
wherest+nisthelogarithmofexchangerateattimet+n,孟istheIogarithmof
thefbrwardratefbrthehorizonn,α,andβarepositiveconstants,andεt.nis
anerrortermthatcanfollowuptoann-1movingaverageerrortermunder
thenullofefficiency.
Whenagentsarerisk-neutral,haverationalexpectations,andcoveredand
uncoveredinterestparityhold,aand(3arenotsignificantlydifferentfromzero.
FollowingPayaetal.(2010),equation(1)isrevisedasfollows:
3 一169一
S… 岨=Y+δ(五 一Sr)e-((ipt)z+£t・・ (2)
whereY,δandζareconstants.aLimitstoarbitrageimplythatwithina
certainband,theforwardbiasdoesnotattractcapitaland,asaconsequence,
thespotandforwardratemaynotmovetogether.
Theassumptionofequation(2)isthatwhendeviationsfromthecondition
ofcoveredinterestrateparity(ip)arelarge,theforwardpremiumwill
becomeamoreaccurateforecastoffuturechangesintheexpectedspotrate.
Consequently,asdeviationsfromipbecomelargeandthecoefficientsof
theforwardpremiumbecomesmaller,thebiasoftheforwardpremiumas
apredictoroffuturechangesinspotexchangeratesbecomessmaller.The
smoothadjustmentcapturestheideaofheterogeneoustraderswithdifferent
tradinglimits.
2.2AModelforInterventionEfficiency
Thispaper'sotherpurposeistofocusoninterventionintheforeign
exchangemarketandtoexaminetheefficiencyoftheforeignexchange
marketinJapan.Thisarticleexaminesdispersionofexchangeratesinthe
caseofintervention.
Theequationiswrittenasfollows:
Dispersiontニα1+α21MOFt-ll+α31st-Sr.ll+C141St‐Save,agel+α51最一Etst+1 +
Volatility+£t(3)
MOFmeansthevolumeofinterventionbytheMinistryofFinance.Emeans
expectation.Deviations丘omcoveredinterestparityonanannualbasis,ip,
arecalculatedasfollows:
iPtニit一量埠t+奪)c (4)
iandi*meanJapaneseinterestrateandtheU.S.interestraterespectively.fp
meansforwardpremium.
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3.EmpiricalAnalysesandtheDataSet
Forregression(3),dispersionismeasuredasthestandarddeviationof
allindividualexchangerateforecastsateachpointintime.Therearefive
explanationvariables:
(1)AbsolutevolumeoftheJapaneseMinistryofFinanceintervention,
(2)Oneweekofexchangeratedifference,
(3)Deviationoftheexchangeratefromanexchangeratetarget,
(4)Deviationofforwardexchangeratefromoneperiodaheadofspot
exchangerate,and
(5)Volatilityofexchangerate.
Forthetarget,ahalfyearaverageisemployed.
TherealdataarefromNikkeiNeeds(JapaneseNipponKeizaiShinbun,
Inc.)andtheJapaneseMinistryofFinanceinJapan.Interestratesand
forwardexchangeratesareallforthreemonths.PredictiondataarefromAR
(1)andaremonthly.ThesampleperiodisfromSeptember1991toAugust
2010.TheAR(1)periodisfiveyears.
4.Empiricalresults
4.1ForwardBias
Tablelreportsthestandardregressionresults.
Table1.Standardregression
Constant 0.00198(0.0018)
五 一St 一3.880(1.56)
Adj.RZ 0.335
Note.FiguresinparenthesesaretheNewey-Weststandarderrors.
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Theforwardpremiumhasanegativepointcoefficientof-3.880andis
significantlydifferentfromzero.
Table2reportstheestimatednonlinearmodels.Thecoefficientforthe
deviationfromcoveredinterestrateparityisnegativeandsignificantly
differentfromzero.
Table2.Nonlinearregression
Constant o.020s
長 一St 一4.353(1.76)
ipt 1.365(0.69)
Adj.RZ 0.376
Note.FiguresinparenthesesaretheNewey-Weststandarderrors.
Recentempiricalstudyhasdemonstratedthatnonlinearmodelscan
providesomeexplanationfortheforwardpremiumpuzzle.Thispaper
confirmedthisnotion.
4.2CaseofIntervention
TheresultsareshowninTable3.
Table3.Dispersionofexchangerates
Constant 2.12***(7.67)
IMOF・-ll
一〇.023***(-5.39)
is‐Si 1.99(0.52)
St‐Saverage 6.08**(2.17)
1后一E・S・II 9.27**(1.97)
Volatility 108.55**(2.37)
log.kikel. 一188.36
***,**,and*aresignificantat1%,5%,and10%levels.Parenthesesaret-statistics.
Itisinterestingtonotethatthecoefficientsofdeparturesfromthe
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expectedsignsarepositiveandsignificant.Itcanbeexpectedthatforecaster
heterogeneityincreasesasmisalignmentsgrow.Ontheotherhand,the
coefficientsoftheinterventionmeasurearesignificantlynegative.This
indicatesaloweringofuncertaintyexchangeratefluctuationsinthepresence
ofinterventionintheforeignexchangemarkets.s,6
5.Conclusions
Thispaperexaminedrecentdataandfoundthatthedegreeofbiasvaries
significantly.Whendeviationislarge,thedegreeofbiasissmallerthanthat
impliedbythestandardregression.
Thispaperalsoanalyzedtheimpactofcentralbankinterventionon
Japaneseforeignexchangemarketsandfoundmisalignmentsaswell
asrecentreturnsofexchangerateasthesevariableshaveproventobe
importantforheterogeneityamongforecastersonforeignexchangemarkets.
ThisstudyalsofoundthatJapaneseMinistryofFinanceinterventionshavea
dampeningeffectonthedispersion.
Inthepastyearorso,interventionintheforeignexchangemarkethas
receivedmuchattentionasexchangeratevolatilityandmovementhave
beenlarge.Directionisimportant.FatumandPedersen(2009)indicated
thatonlywhenthedirectionofinterventionisconsistentwiththemonetary
policystancedoesinterventionexertasignificantinfluenceonexchange
ratereturns.Forexample,Beineetal.(2009)suggestedthatappropriate
speechesthatclarifythecurrentinterventionpolicycanhavemarginally
positiveeffects,bothintermsofexchangeratelevelandexchangerate
volatility.Suwardi(2008)indicatedthatinterventionsbytheBankofJapan
andtheFederalReservearemoreeffectiveinchangingthedirectionofthe
exchangeratemovementsandreducingitsvolatilitylevelinaregimewhen
theexchangeratesareseverelymisaligned.WanandKao(2010)foundthat
magnitudesofinterventionsareaffectedbythepriceimpactsofcontrarians
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andtheiractivitiesonmarketstabilization.KaiyvitisandSkotida(2010)
indicatedthatadelayedovershootingpatternincrossexchangeratesis
accompaniedbyasymmetricinterventionsbycentralbanksintheforeign
exchangemarketsunderconsiderationtriggeredbyaU.S.monetarypolicy
shock.BreedonandVitale(2010)suggestedthatthestrongcontemporaneous
correlationbetweenorderflowandexchangeratesislargelyduetoportfolio-
balanceeffects.Asintheseexamples,manyimportantfactorsshouldbe
takenintoaccount.Iinterventionsaremoresuccessfuliftheyobeycertain
conditions,suchasbeingcoordinatedamongcentralbanksandgoingwith
themarketandfundamentals(Kurihara,2007).Moreover,thispaper's
sampleencompassesaremarkablevariationininterventionfrequencies.
Furtherresearchisneeded.Cooperationisimportant.Inthepast,Japanese
authoritiesappearedtointervenemainlyinresponsetodeviationsofthe
exchangeratefromsomeimplicittargetlevelsandtoariseinmarket
uncertainty.U.S.monetaryauthoritiesintervenedonlyincooperationwith
theJapaneseauthorities.
Notes
1.Payaetal.(2010)estimatedtheforwardpremiumpuzzleintheinterwar
period.
2.Elliotetal.(2008)examinedheterogeneityinoutput.Mankiwetal.(2003)
examinedexpectationheterogeneityininflation.Kurihara(2007)found
supportforthechartistandfundamentalapproachinvestigatingthe
determinantsofforecastdispersion.
3.SeeFratzscher(2008)andBeineetal.(2009).FerreandManzano(2009)
suggestedthatthedegreeofsuperiorinformationheldbythecentralbankwill
influencethedecisiontointervenesecretlyorpublicly.
4.IfZ=0,equation(1)holds.
5.FatumandHutchison(2010)indicatedthatonlysporadicandrelatively
infrequentinterventioniseffective.
6.TheresultsaresimilartothoseofReizetal.(2010)butdifferfromthoseBeine
etal.(2007).Thissuggeststhatneitherexpectednorunexpectedinterventions
hadanimpactonforecastheterogeneitybetween1992and1994.
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